Deubiquitination by proteasome is coordinated with substrate translocation for proteolysis in vivo.
The 26S proteasome mediates degradation of protein substrates labeled with polyUb chains. After recognition by the 19S proteasome regulatory complex, polyUb chains are disassembled and substrates are processed in the 20S core of proteasome. However, the exact relationship of degradation-associated deubiquitination to substrate processing remains unclear. Here, using Ub-based tagging strategies, we provided evidence that removable polyUb chains serve as the signal for proteolytic processing of ubiquitinated substrates. We showed that inhibition of the proteasome by proteasome inhibitor MG132 results in trapping of the substrate in the proteasome. Such a trapping allows proteasomal cleavage of attached non-removable Ub mutant (UbV75,76), which is otherwise a "difficult" deubiquitination substrate. Characterization of deubiquitination and degradation intermediates, generated due to incomplete proteolytic inhibition, revealed changes in proteolytic cleavage sites, within the Gal4-VP16 model substrate, suggesting that the copy number of attached UbV75,76 affects substrate processing. Conversion of lysine48 to arginine48 in UbV75,76 did not have significant effect on in vivo polyubiquitination of multiple Ub-fused substrates, but considerably reduced proteolytic intermediates. Taken together, the results support a model in which deubiquitination process is a crucial event for proteolysis of ubiquitinated substrates and such an event is coordinated with substrate translocation.